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FOREWORD
For .,o:n v %-cars, undcrwater-ordnance engineers have been

interested ir. mprnving the design of joint, used to connect sec-
tions of v: .:dtoes. Recently, a new device, the wedge-ring joint,
Ivas desi,;':--d, and patent proceedings %%ere started. The joint
was tested by the Atrojet General Corp., which found it structur-
ally sati,.factorv and a significant improvenment over other joints.

T his article appears with the expectation that it may be of

interest to -. ;ps and to designers in the ordnance andi missile

field.
This artirle has been reviewed for technical accuracy by

David W. Anderson, Head of the Product Engineering Branch,
Underwater Ordnance Department.

II G. WILSON
rAssociate ,•ecnical )irctor

This docum-nt-Technical Article 12. NOTS TP 2643-i% one in a series of
technical articles styled for those outside as well as inside the subject field.
Published by the Publishing Division of the Technical Information Department,
it consists of A leaves and unbound abstract cards; first printing, June 1961,
S10 copies.
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Md tliltiiet, ani inginverirng tUlihni-

vision of Othe Fn,ivrw,st--r Ordnancite

De : mrtiiie t. jo)in4ed tile- tDeign .and

Vival ()rdu.int, lvis S.tliion,lii

lilt .a .inirodict io n vuiniwvriitg %- rk
ontho 2.77,-invh ro~ket'., the .7-in, 11

Tra,it~'firrini in 11),'t lo the
t.I~rws:iti'r Orhimini' lepairtnitien,

hie .1id cointractoir liai.sin sinrk int
l\A-2 torliehi. %t lirv~eni hle is doing

%,wri. oil the \SHU(C irojei t an- on.the ~~Ii Ek 10 Lopo TEWDGEI- RING JOINI'
fieforv joining NOT S, Nlr. 11 jluvir

issProduction Nlnae nI'amahine 6%I. 11liw

tool rianufaicturt-r oi the Fait Coi
Mr. Hii Iner is itie lesignir of tin'

lev~i-i idis-riled in thi, article. in~i

pin rc, ein gshv hien ntine. Tile %\et sh and 515Cce ltimitatitons of aitr-tlttiicttei andl rocket-
Ile riesidles Wsitli his wife and. pirojectedi torpedoecs present unutsualI chtallenges to tite engitneer

(laughter in Pasadienai. anid desig~ner. One of tte mtore difficult problems to anlswer int a

%%holly saits factory mtanner hais been thie join ing of thle sections of

a torpedo.

This problemt has grown in creasin gk di ifi nl' in recec t v :ars.

WhitleI the over-allI diameter of a ireraft -lattcitccd torpedocs has

decerased, both the performntace of tirpedoes atnd the stresses

that tile\- are required to withstand have increased.

Mecthtods of joining torpedo sections that wc .e used previoustlv

(principally the c lnntp-ring mecthod) hatve twot tmajor fa~ ings:

First, those ntcthods are waste ful of s pace. For cexamnple,

the c lant p-rio g joint has a wall thickness of 1 o, incites, and -lie

wc(Ige-ring joint thias a wall thickness of onl I',',6 inch. 'FThis is a

satvi ng of more than 1 incht in d iameter.

Pa tent appliedi for.
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THE WEDGE-RING JOINT

Second, in the clalnp-ring afli earl ier joints, there

is usuaivl .i considerable gap iletwecn the sectionrs

(Fig. 1). These gaps cause turbu len cc in tllc flo% i f
water past the torpedo's skin. The %%edgleC-ring joint

has a very- sinooflh exterior ('i g. 2). Thiis is imp ortant

in reduc in g tile iad rodynami no iCf0se g<ene rated by tie

passa ge of the toi-pedo tlhro ugh thle water. Reduction tj

of this noise can Contribute greatly to the cffcctivý

ness of an aco us tic iho-iing torpedo.
Thel wcedge-rinig joint bas sevcral other advantages

over iýevious joints. V'ile wedge ring is I igh ter-tlle

FIG. 1. Exterior of a Clomp-Ring Joint. two wedge rings and cover plate of a typlical wedlge-
ring installationX (Vig. 3a) weigh 0.8 pound11, complaredl
with 5.0 pounds for tile clamnp-ring joint (Fig. 311))

uIsed in at simlilar appllica~tion. Thet two wedige rings

fill th- groolve, full width and fall depthi, to make a o

rigidl and( strofng conlnection, %%ieforcin ecols 1of

the cvlinller sections ti ght].%- tolgethier for at goodl ilira-

Iliett., One of die wedge rings hits a pill in tile w\ile'

end that lolcates andh locks the wedige ring to the male

cy lind~er sec tioln. Thle otiher wedlge ring con lie dIis-

placed1 
circulllfereltlill ~it 11ad ax~iallyV until it fills the

-T'oove, andl the c V ind Cr sectionls are forced togetiler.
Thus, thme %Iýinl illtli (if tie two wedige rings

adiju5st to make w~ tile toleranlce allowed for manttiI
factoring, and~, at tile saine tinic, forces time cYlinder

FIG. 2. One Complete Wedge-Ring Joint and Half of ASM L N
Another. Note the smooth surface of the joint located ASE BLi N DISASSEMBLY
obove thc 15-inch mark on the scale. Only the cover
plate of the joint is obvious. The circle, on the:in- PRO CEDUIRES
conmplete joint, indicates tehole that teregito

lion pin engages.

Tlhe assemCIIbly pro cedIure for tie v edge-ri Itg joilt

is simple and] lendls itself to both prodluction andlolttst

proc ed ures.
After tlle toirpedol sections5 are jolinted, tile wedge

rings are assembtlledi from oultsidet thirough it rectaltgul-

lar hole in the otuter c 'vlinlier in litte withl thle rintg

groove. IThie nit rrowN entd (If one, wVedge r illg is ins ertedl
and pttshted in unttil a pin ill the wHide endl (if the ring

engages a hol e in the inner cylinder, locking thle ring

in place. 1ie second ring is in~serted itt tlic opposite

- direction and drivent in ulntil tile Clttl5 (if thle two cvi-

inder sections bult t tighttly tolgethter (see sect ion 1l-11

of Vig. 4). A spacer, ctut to tild reqluiredl lengtht an1(]

placed between tile endls, locks tite rings in place.
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(o) The wedge rings and cover plate

of a wedge-ring joint. On the right is
the special tool used in assembly.7

ond disassembly. The wheels permi
the tool to be rolled aorund the out-

sidecf the torpedo casing as the ring h 4

is inserted or withdrawn.

(bi) The clamip ring previously used.

FI G. 3. Comparison of i. Wedge Ring and the Clamp Ring.

A A

COVER-PLAIX SCREW-, COVER

FIG. 4. Three Views of the Cover.
* Plate Area of a Wedge-Ring Joint.

The rings can be waterproo fed in

equipment that will be stored in a

SETSCREWwet environment for long periods of

arCTIN A-Atime by locating the 0-ring on the
side of the wedge rings nearest to

'WDG RNG the exterior,

., ~0 Rý*SUAý!M ,
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THE WEDGE-RING JOINT

Thc rcctar..u~ar iteing in the -ut~side c' . nder is APIAIN
closed 1) a i cover pl ate, held in place %601h a flat- APIAIN
headed screw (Fieg. 5)). This type of joint can be used wherever light

To dlisassemible the joint, the cover plate and tiec weight and ai thin cross section ire required. ý(e viral
spacer are removed and the wedge ring without pin is variation., have been designied with inidividlual cliarac-

first. using h pca o. Fg ) h teristic~s for special application. The wedge-riiig joint
tool is used by inserting the threaded holt into thle has already shown that it has advantages in applica-
4-28 tipped hole in the wide end of the wedge ring. tions to underw\ater ordlnii~ict . it is possible that simi-

Riotationjiof the tool about tice at\is of the rollers lifts lar advantages, also e\ist in tile applicaitiion of the
thie wide end of the wedge ring thtrough iand! Abve the wedge-ring joint to aircraft anid niisi les.
slot in die outer c l iiider. [Ilie iweige ring miay thien
he piulledl from the groove liv ' iýlliiig thie tool atround
the c\~ in cr. ktter die second wedge riiig has been

silit iIirk removed,l the teles.copiiig ends of the cvliri-

der sec tions ian lie Separated.

TEST RESULTS
The weilge-ring joint has been suhjectedl toi,

number of tests in thle course of ile dlevelopmlent '
pro'gramn at thie IS.Nav~al Ordnancie Test St~atiin.
In it static load test, at protot 'ype I ,-inch-dittileter
joint iwitlistood a iod 'v-beadintg ro'l:i!nt of 125,000 in-

lbh attd a literal shear load if 8,000 pounids without

perminent deforntation at otin. point. I-:ternatl pres~-
sure of 7,50 lig wast-- also appieodi to test tile joint

for seilabihity. \o le~aice resulted.
-\stri~ctural dtiviin %isi th edge-ring jontwith-

stoodl aircraift launching it g 6 gnt joiatrntry FIG. 5. Assembled Wedg-R ing Joint With Co~.er Plate

it ia 29-degree angle.Rnoe.

[lie joint his nut bieen tet,,ed to destruction.

MATERIALS ANO MANUFACTURE
The original %,edge ritigs and those in currenut use

are nade fromt tih3Q steel, lie it-treated to :30-35 on

the llock%%ell hiaridness scale, .ini plated s\ith cadiltuiuttu.

('[he heat treatment %\as aidleil only to prevent kinking

o f the rings luring atssernblu and ihisausseniull.) The
rings can also be tuuoue front stainless steel or huardl
anodlized a lutiniunu.

llThe wediige rings atre at p resent miiannufac tureid front
steel pitte, rol led and weldled to the desired idiaimeter.

Tlhle resulting cylinder is then turnedl and bored to the
finisheul diameter. The taper is mtachtined using an

enid iiill on at tmillitig iiachiine that is genre(i to the

correct lead. Iii large-scale plrioduction, thin tailer
naild hile mitl led i ir huhaniied oin flat s triphs that w\onId FIG. ~.Wedge-Ring Assembly and Di sass emolIy Tool
then lie rolleid ti the ruihiirel dhiamieter. in Use.
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